BACKGROUND: Although microvascular decompression (MVD) is widely accepted as the effective therapy for hemifacial spasm (HFS) or trigeminal neuralgia (TN), the surgical treatment of coexistent HFS and TN in an individual is seldom addressed. OBJECTIVE: To discuss the operative strategy of MVD for both the hemifacial and trigeminal nerves. METHODS: Nine consecutive cases of coexistent HFS and TN caused by neurovascular confliction in the same side were studied. Except for one, the patients suffered from HFS followed by ipsilateral TN. All patients underwent MVD and were followed up for 3 to 30 months. Each surgery was analyzed retrospectively. RESULTS: Intraoperatively, a looped vertebral artery (VA) shifted to the suffered side was found in 8 patients. The VA was regarded as the direct or indirect offending artery. After MVDs, the spasm ceased immediately in 6 patients; the other 3 patients had delayed relief within 3 months. The pain disappeared immediately in 7 of 9 patients. One patient felt relief after a week, and 1 had pain but improved slightly. No recurrence or complication was found. CONCLUSION: A shifted VA loop may account for this tic convulsif syndrome. MVD is a reasonable and effective therapy with a high cure rate for the disease. The key to the surgery is to move the VA proximally. The dissection should be performed rostrally starting from the caudal cranial nerves.
A lthough hemifacial spasm (HFS) and trigeminal neuralgia (TN) are well known, [1] [2] [3] [4] ipsilateral coexistence of HFS and TN in individuals is rare. Since Cushing first described concurrent HFS and TN in 1920 and referred to it as a syndrome of tic convulsif, about 4 dozen cases have been reported in the literature. 5 Some of them were caused by tumors in the posterior fossa, which involved both the facial and trigeminal nerves. In this article, we focus on a series of tic convulsive disorder caused by vascular compression alone. Because microvascular decompression of both cranial nerves V and VII has been demonstrated to be the effective treatment of choice for tic convulsif, 6 the surgical strategy needs to be discussed further.
CLINICAL MATERIALS AND METHODS
From 2007 through 2009, 9 MVDs in patients with coexistent HFS and TN were performed in the Department of Neurosurgery, XinHua Hospital, Shanghai JiaoTong University School of Medicine (Shanghai, China). The patients, 5 men and 4 women with an average age of 60 years, had experienced symptoms for 3 to 20 years. These patients were diagnosed from the typical symptoms of spasm and pain. On the basis of the criteria published in the International Classification of Headache Disorders, 2nd edition, 7 and Burchiel's classification, 8 the TNs were categorized as type 1 in 3 patients and type 2 in the other 6 patients. Similarly, Jannetta's classification 9 for HFS was typical in 3 patients and atypical in the other 6 patients. Except for 1 patient, all patients started with HFS followed by ipsilateral TN after 1 to 16 years. The symptoms were observed in the left side in 6 patients and the right side in the other 3 patients (see the Table) . All 9 patients did not respond to medication.
Magnetic Resonance Imaging
All patients underwent a 3-dimensional time-of-flight magnetic resonance imaging (MRI) scan preoperatively. A bigger vertebral artery (VA) loop was depicted in the suffered side in all patients except one. Meanwhile, the basilar artery was also observed to shift to the ipsilateral side. In 6 patients, the VAs were located on the ipsilateral side ( Figure 1 ).
The Surgery
The operation was performed with a routine retrosigmoid approach. 10 The dissection started from the caudal cranial nerves. While the arachnoid membrane around the nerves was being opened, the cerebellum was gradually raised until the pontomedullary sulcus was visualized. The vascular relationship was carefully studied to identify the vessel in contact with cranial nerve VII. After the offending vessel was moved away from the nerve, small pieces of shredded Teflon sponge were gently placed between the vessel and the nerve. Next, the microscopic view was transferred rostrally to show the corner between the tentorium and the os petrosum. With all the arachnoids surrounding the trigeminal nerve being sharply opened, the whole intracranial root of the fifth nerve, including the lateral pons and the root entry zone, was thoroughly exposed. Any artery discovered to contact the nerve was transposed, and more pieces of Teflon were then put between the nerve and the vessel. Meanwhile, any venule attaching the fifth nerve was coagulated and cut. Finally, the dura mater was sutured, and a cranioplasty of titanium wire mesh was completed.
RESULTS

Intraoperative Findings
The preoperative MRI delineations were confirmed by surgery. A big looped VA was identified in the operative field in 8 patients, which was regarded as the direct or indirect offending vessel.
It compressed both the facial and trigeminal nerves in 2 patients (patients 5 and 9; Figure 2 ). It raised the posterior inferior cerebellar artery (PICA), which then offended both the fifth and seventh nerves in 2 (patient 7). It raised the anterior inferior cerebellar artery (AICA), which then offended both nerves in 3 patients (patients 1, 3, and 6). In another 2 patients (patient 2 and 8), the facial and trigeminal nerves were compressed by the raised PICA and AICA, respectively. Only once were the offending vessels observed as the AICA and superior cerebellar artery without the VA involved (patient 4 in the Table) .
Outcomes
Postoperatively, the symptom of spasm ceased in 6 patients as soon as they woke up from anesthesia; the other 3 patients had 
FIGURE 1.
A common magnetic resonance imaging demonstration of the vertebral artery in patients with coexistent hemifacial spasm and trigeminal neuralgia. The basilar artery (BA) was shifted to the suffered side, and both the vertebral arteries (VA) were in the ipsilateral side. In this slice, the facial nerve (VII) was also visible.
delayed relief within 3 months. The pain disappeared immediately in 7 patients; 1 patient felt relief after a week; and 1 patient still had pain but it improved to some degree (see the Table) . No hearing loss or facial palsy was observed. For the follow-up period of 3 to 30 months, no recurrence was found.
DISCUSSION
Tic convulsif, a syndrome restricted to paroxysmal dysfunction of cranial nerves V and VII, is frequently associated with an ectatic vertebrobasilar artery compressing the trigeminal and facial nerve roots in the posterior fossa. 5, [11] [12] [13] [14] [15] [16] [17] Occasionally, it may also arise from neoplasms.
18-23 Since Cushing's description of this syndrome in 3 patients, a few concurrent HFS-TN cases have been reported. 6, 24, 25 Cook and Jannetta 26 reported 11 cases of tic convulsif treated by microvascular decompression for both cranial nerves V and VII. During operation, 21 of 22 nerves were found to have root entry zone vascular compression. One trigeminal nerve was considered normal. One facial nerve had a tumor displacing the AICA into its root entry zone. During the average follow-up period of 6 years, 8 patients were pain free, 2 had recurrences, and 1 had mild discomfort; 8 of them were free of spasm, and 2 had a trace of residual spasm. Over the last 3 years, .1000 MVDs have been performed by this team, with 9 patients having ipsilateral coexistent HFS and TN resulting from neurovascular confliction alone. Postoperatively, with the exception of 1 patient who was not completely pain free, all patients were finally symptom free despite the delayed relief of HFS in 3 patients. In the literature, the incidence of delayed response of HFS after microvascular decompression was 13% to 50%. [27] [28] [29] [30] [31] However, it was approximately 5% in our 3-year series. It may have taken time for the electrophysiological abnormality between the central hyperexcitability and peripheral damage to normalize; the etiopathogenesis of this phenomenon needs to be further investigated.
In the present study, we noticed that the patients' symptoms seemed to start with spasm first followed by pain. Meanwhile, the MRI showed a bigger looped VA shifted to the suffered side. The surgery confirmed that the offending vessel is relevant more or FIGURE 2. The vertebral artery (VA) compressing both the facial nerve and the trigeminal nerve. Only a little part of the trigeminal nerve (V) in shown in this microscopic view, which was pushed by the VA toward the tentorium and mostly covered by the petrosal veins. VII, facial nerve; VIII, acoustic nerve. FIGURE 3. The pontomedullary sulcus should be exposed during decompression of the facial nerve. In this case, the anterior inferior cerebellar artery (AICA) or even the vertebral artery (VA) would probably be regarded as the offending artery at a much lateral area (#) if the medially pontomedullary sulcus (*) had not been exposed. Actually, the real offending artery was the posterior inferior cerebellar artery (PICA), which was pushed by the VA medially. VII, facial nerve; VIII, acoustic nerve; XI, X, IX, caudal cranial nerves. less to the displaced VA loop. Anatomically, the VA is closer to the seventh than the fifth nerve, which explained the symptom of facial nerve occurring earlier than that of trigeminal nerve. With aging, the artery became more sclerous while the brain atrophies to some degree, causing the seventh nerve to come in contact with the artery afterward. Accordingly, a twisted or sclerosed VA appeared to be the problem. Because the tortuous VA is likely to rebound, it is not good to merely tuck Teflon into the vesselnerve conflict site, which would actually compress the nerve more. 32 The key to the surgery is to move the VA proximally. Given this conjecture, we chose to dissect the caudal cranial nerves at the beginning. The reasons are as follows: 1) Opening the arachnoids around the caudal nerves facilitates the proximal mobilization of the VA. 2) On the VA being moved away from the seventh nerve, the neurovascular conflict in the fifth nerve might be solved per se ( Figure 4 ). 3) Few veins may be encountered in this surgical approach, which usually is not the case for the trigeminal patient when the infratentorial approach is used (Sometimes, it would be a disaster to sacrifice those petrosal veins ad libitum 33 ). Before decompression of the facial nerve, the pontomedullary sulcus should be exposed, which is virtually the area most haunted by the offending artery. The artery frequently is the PICA or AICA, which is often pushed medially by the tortuous VA and then compresses the nerve in this root exit zone (Figure 3 ). With the facial nerve being decompressed, it could occasionally be realized that the trigeminal nerve had already been decompressed after the VA loop is moved down (see Figure 4) , sometimes even without management of those interfering petrosal veins. To make sure, the whole fifth nerve root should be visualized before the dura closing. Sometimes, multiple offending vessels, including veins, could be found. Moreover, the region between the fifth cranial nerve and the tentorium should not be neglected ( Figure 5A) ; the superior cerebellar artery might contact the nerve that had been raised by the VA (Figure 5B ).
CONCLUSIONS
Our study discovered that the coexistent HFS-TN cases may be attributed directly or indirectly to a shifted VA loop. The symptom of spasm tends to occur earlier than that of pain. Microvascular decompression is a reasonable and effective therapy with a high cure rate for the disease. The key to the surgery is to move the VA proximally. The dissection should be performed rostrally starting from the caudal cranial nerves.
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